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(54)Titie: HEIGHT-MEASURING DEVICE 



(57) Abstract 

A height-measuring device characterized by comprising an illumination optical system for 
illuminating the surface of a sample; a pair of imaging optical systems having a pair of optical axes 
symmetrically arranged on both sides of the optical axis of the whole optical flux reflected by the 
sample and converging part of the optical flux along the optical axes; a pair of light-detecting 
optical systems for detecting a light spot of which the position changes depending upon the height 
of the sample; and a height processing means for detecting a spot position signal based upon a light 
intensity signal from the pair of light-detecting optical systems and determining the height of the 
surface of the sample from the spot position signal. 
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P-g|5^-^iii§Lfc7fem(-«fcoT, »J £ * # * h £ P S D 3 

0 6 a. 3 0 6 b ±|:»ljttS I i fcft5. 

* fc , r <o 0 i» b W b ^ * ± 5 C , ^/ ^ y 5 7 - 1 0 4 
co^S©^{blcict!SW^ti5t^^i o l (7> x <o M. 
b » s W 3t ft , f?T>*#/ww 5^—1 o 4 -esw i?h5 ; i 
^ J: o T , &)fcft!&<t^<|5JCitfi££i£>ffiL, ^{d-^itffi 

1 1 OOttlllfeHltS, L fc i> o t , P S D 3 0 6 a , 3 
0 6 b _k c7> * /f? y h fcfc ^ ffc 1 0 l©i«$${kli:«tor©* 

<R 9 3 0 4 a , 304b dS^l 2 0 «fc 3 84 Pi 12 

I5ftt^5tt5t, o l o IS] A t J; o t , PS 

D3 0 6 a, 3 0 6 b I: A W t 5 X # y hOSIIUtlf ^ 

# 2f t&J Iw g£ ^ -T 5 t ^ 5 £ t it > J;<^0^HfcH^Sijac7)m 
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L fc as o X . m 7L t£ , JRiHl!i^Lfc©^lRlCIW»»K:J: 
o T „ ;u /< y * 7 — l 0 4©^St^f-v ; ©{i[l/i»f)^ 

0 1 ©IffilllX, Y «■ P S D 3 0 6 
a, 3 0 6 b ±tO^# y H {4 E <D t>> h <D T th M. 6 t 

h , « tfe 1 0 KDiU«:*ft5ri^t*#5„ 

^i i a » i i o @ <o - ^ t ffi i i o^ti©gr»3)©^5r 

^ L fc t © t 9 , — 2fe » ffi 1 1 0 <D & ^ £ fcf fc Id m tfe 

*I 1 0 1' ^LT%x.TV^6 0 

u is X ) 3 0 l © £ £ Sg Ml Sr f p , t/^-^vX3 0 5 

<D M &3£ffi & f s, — &;1&<oi&&i%i&&M, 5fc Wi A> <b -tr x u 

— ^ u ^ X 3 0 5 (D >L> $. X* <D mi & & h , my ^ — U ^ X 3 

0 1 ttA'U-^l/yX3 0 5 69 Kg HI £ D , ^1 <D 1$ ty) U > 

X 1 0 9(7)NA$rNA oB i:-f'5o 

-,^H©f7*-*^I (i^$) z' z 

t t 5 t Z M 2 T' "J , , P SD 3 0 6 t II * 6 i» 6 i ©jJ[ 
iC^^^s/MSgfijcStlS. C .O «f 6 tt , ISO A> b n 

8 = fs tan a —(14) 

tan a = h / (b - D) —(15) 
t * 5 o 

L fc A: o T , 

8 = fs • h / <b - D> — ( 1 6 ) 
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h = f p • NA OB / MP —(17) 

~ ^ -e , p is , mi2m\ZTjk-$-£?iz.^ * u y x i o_ 9 

<7}Bl±T*^l±iLfc&£9^'k<tBl<^¥@<^J:tP = <l>/hT*£>5 

o 

1 / b = (1 / fp) - (1 / (fp + M 2 Z) ) —(18) 
b = fp(fp + M 2 Z) / M 2 Z • • (19) 

6 = fs £pKWl z 1 ... (2 Q) 

P fp(fp + M Z> ~ DM Z 

^ /i5„ ^ I: , mf iE L «fc ? ic , * v — 9 \" > X 3 0 
5 <t B4 U i^^X3 0 l © HE H D li f p <£> *e > 

6 = js, NA OB M z ... ( 2 ! ) 

fp P 

h fa <9 , 8 t zii^^t:«<olIi*5o 

i ^ O i t t li 8 X* fc 5 0 L fc ^ o T , 5£ (2 1) & ^ 7£ 
L » 

Z = ^L_ 6 •• (22) 

f s NA 0 BM 

t fa 5 „ 

* » * 21 life 0*1 T* fit , t a* 1/ - i?U^X3 0 5 a, 3 0 5 
b £ PSD3 0 6 a, 3 0 6 b <D ffi. % $ft «f» «fr 1 St Wt Vf 5 

r £ \z. <t o T , l$lliI5:2^l;t^*t, ttftl 
0 1 *i5<&«£fc^fc:J:5»Jj£aft£5B0>#&&iiirlEf& 1 <£> 
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$ h \Z. s W> 1 0 I llli ^ t , iffl ^ tf — A (7) ^ ^ ^ ft £ -fe ^ 

mm ft & <d) m & . » i 3 at*t ± 5 ^ s< ^ - ? u 

1/ X 3 0 5 a , 3 O 5 b-htCl8!l£$;h,5lttffiKi#/l"W 57 
-104©lll:ftV\ t/^-^WyX305a, 30 5 

ft ^ sj s a: # ft <£> * I i 4 i c ^ t J: 5 i: , -t 

X ^ _ U^X 3 0 5 a. 3 0 5 b^pfcto^r^'klcUKji-S 

o 

H fc 4 5 * , S 1 3 H i { + ^ ^ - *U^X3 0 5 a, 305 

b Ofil^fttttatSOl-WL, 1 4 H "C 14 -fe '* l" — * 

U 1/ X 3 0 5 a , 3 O 5 b © @ , V1)»b7 s -(y : --??<Dj§.jn 

m ft X 'P t£ o ^ I T- * ^ ^ t l± , # ✓< / 5 9 — 1 0 4 

fi El i o jfK ffi ic £ it fz ft ft 99 £ * & jfe * i~ 3 «> ic m ^ 5 
o 2^i^5:ti:iot«ifti o lw^ffic^iij^^ftp 
«Htd»«|E$tL* - K: * *5 . 

ri* IE 5t o iE it iz. ft t£ z_ 5 $j * A* 6 o 
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( m 4 <d m m m m ) 
m id *s v> r , 4 o i Btifrt, r <d m & 4 o i n , * 

4 0 2 il:il^5o Z CD m & , 7 t - 4 0 2 li 

, '> * < t t Yi^iRi ( *k ® t m oat ^ fa ) 1 ft i * o 

r <£> ^ — 4 o 2 ±. <D W 4 o i K: *J- L S £ SB l <o 
%m*±\z.mm%M18L&\<'^X4 o 3S:^Lt3tS7U^ 4 
0 4 SrEILT^ 5., m«l3t«i9!lK^^^4 0 3tt, ft M T 
U >f 4 0 4 Sr^^-vM 0 2 ± <7> $c j$ 4 0 1 HftltSt 

I: * 5 J; 5 t L fc f 1/ t y M) y ? i' y X /j5 ffl v> ^ ii t ^ 5 

o * tc , Jtir l/^f 4 0 4 li, t ^ ?t i L T , 0H X. L E 

D^^^-v ? 4 0 2O^Kj^T^ ( Y m ^ |6] ) (Ctt^-f^XW 

* ^1 I: o t ( i t 1^ S 6 t ^ t O T- , rixib L E D & 

111 & *T (^il^HjSfftt J:vO t 5 J: 5 Ic L t ^ 5 o 

r r. "x? , # m r u << 4 o 4 t & m ytm&& is > x 4 o 3 & 

t i c t H , t^t5CCD7^ytyf4 0 7, 4 0 8 

i: e>*5^4fcifea»&»JJ£-*-'<#j&$:4*J£-r5 r. i ^ i ft t i 

^ I 8 fjg v> !8 2 , 3! 3 <7> ft b , c _L tc % t tlftll 

1, |2©>PftlUyX 4 0 5 , 406^r^LTCCD^^^ 
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tyt 4 0 7 , 4 0 8&IfigL-tv><5o - ol^ , M Vd ^ f 

X 4 O 5 , 4 0 6 f± , IH-WJfe^ttt^WtStOt', ft W 

IS M £ ft T V^ 5 0 * x CCD7-f^i?^-tf-4 0 7, 4 0 8 
*i ^ ^ ^€H*t^t5Mfe ^VX 4 0 5 , 4 0 6 |: i 5 I x 

:nbccD?otyf40"7, 4 0 8 i: 11 , ffj ft (3 % 
4 0 9 5:iiLT^5o r ©(W#il8 4 0 9 , 3fe «R T w >T 
4 0 4 C L E D«jfi*r*M»t5 i CCD^^Vl?^ 
tl-407, 408 i^(O|ii^4:Iij!9ii^ 1 t^*40iiiro 

L^LT, J: 5 4i*t*J^"C, IHffgie 4 0 9 0» 

jSfcJ:9*iTl/'{ 4 0 4On#lOLED ( # «l a ± j&> 

-f ft ffi S o t ) i$ jS $ n 5 i , r c I 'J^3fc i li , l& *I 

l^^X4 O 3 £i®oT|fcf&f£4 0 1 _h CO ft iftil a CO 
xO ^b^f^lSllflSIHfc^xtClS^^HSo L T , 

4 0 1 _t <D & x d» <b <D M ft ti , ft ttl b ±<7>»«JU^X4 0 

5 5:^1X0007^ ^tyf 4 0 7 i£ £ ft 3 <h Is] B# id 
x 3t«] c y X 4 o e^il'LtccD^^ytyt 

4 0 8 |: U i $ jl 5 „ ro^-a-, CCD7-<>'ir>'-t>-4 0 7 

± -e co x <d & & HL m »* > ft w b «t 9 6 i fc it git n fa m t 

ft '*) » CCD7^tyf 4 0 8±T©J^xOigttI«, 

* Ml c «fc 19 6 2 fc Mi ft fc iSL K * S o * Ac , 6 1 t 6 2 « 

> ffl'J ^ ^ x co z ^rfa^w^lMcJ; «9i£2ffrlc^Sij-r5o 

■t L T % rHbCCD7-f^ir^f-407 x 4 0 8 ft* to <D 
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ffi f) t± x ffl ffl (U i& 4 0 9 \Z. m 9 & * tl , Mffl&ffi 4 0 9 \Z £ 
9*iri^'f404©LEDOf^n^||fi[i«l , 62 

J£jt. T , IS] L T , 3fc»7^>f 4 0 4 ©LEDS:i^^JT 

L J& <b , ^ro»|cf)CCD7'f^tyt4 0 7. 4 0 8 7l> <b 

wm^^^J^taI8§4 0 9 I: i& t) ii tf C t II J; D , ft & 4 0 

1 1©*I7 W^f 4 0 4 IUt f 2i 1 7 ^ ^ # £ zCOgiJ 

m a 5 ^ T L # fif (H^U/j;v>jiiftip«^- y fc: + ft <d m * 
# *> *t * l7>fy»©W^©»9ii*i s l*TLfca) ^ * 
7 1 — 4 0 2 & ¥ ffi # ^ t£ ^ & ^ ^ C i£ lit 7c Y # ft K 

#4 0 1 CQ^f^CQ^ISiCloV^TCOlSi^ z (7) $IJ 3Mt H 5 „ 

& ic x ffl & 4 o 9 t* © » t * 4 o 1 _l <t> its $ z <d w- m 
is & % , £ h \z. n l < n m -t z> o 

i 5[^tP-^#^tel^#^-&ttL-cv^ 0 r <t) a & , ~> * 

^-^(7)^-?^^—^^ LT, »ftl^^X 4 0 5, 4 0 6 <D & 
Eg St f , *£ «t ffiF *s «: 0 , jt^ajeittTSTtfliib. c <Z5 « t 

^ L T , # # * ft ^ f$ 4 0 1 J: © Si ^ z li , CCD 

7>f yf 4 0 7 , 4 0 8 ±Cfetffil 6 1 , 6 2 £ ,£ x 

* i* , i@ ffi B 6 1 , 8 2 <D m 8 l -82 , z t x <D 
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m m t u t * -r 0 

^. CD Wi & , 1$ Sfa U 1/ X 4 0 5, 406(O|ffiii^z = 0© 
$c # 4 0 1 tlf *l©*ib , c^S^r 1 t ~T 5 

t , r. n b 3t M * i »4 . i = f (i5 + i)//3-e*sn, * 

fc, M^^>-X 4 0 5. 406©|®^?)CCD7'fyty 
0 4 0 8 Ett'O^Hfh©*! b , c CD ft £ £ F 

ttit, rtbfcftttftFtt, F = j3 1 = f (0 + 1) t fc 

S o 

*r L T % 3t « b iCCD7^tyf 4 0 7 g 6 

1 (C 1 t 5 t i * 4 0 l^^bcoSttTtCTt^b ' £ <Z> i~ A 
^ £ a £ L , * , )t#c iCCD7^>tyf 4 0 8 ©g 
t^I 6 2 i^ig-t-S^[^#:4 0 1 75^ib^R#t7t<7)3t$ll!c ' t 
(Dte-tftm&ut-tZk. I£ tfc {& g 6 1 x 62 li, 

5i = F tan a, 82 = F tan <o -(23) 
t t£ 5 „ ' ^ T* , JJ*I/yX 4 0 5 0iBt «E tfe # 4 

0 l Lfcilb ' ' £ ft b ' fc©4t**Sr o ' 
£ fc , # l- ^ X 4 0 6 Wttffi4 J 'i>^b^^^4 0 1 jg K T 

a = 0 - a' , eo = a)' - 0 • • (24) 

^ ^ (c % JtiaW^ixO e> © E K S: x , t 1 ' # * i; 

£r z N *J-^»U-^X4 O 6 CD Bl ffi 4 1 *b z = O CO $c f£ 4 0 

1 $ toiic ' ' <d mm % l , ' 'iis^f*4o i 

a' = tan -1 ( (P — x) / (L — z) ) -(25) 
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ffl' = tan X ( (P + x) / (L - z) ) 



(26) 



L = 1 cos 0, P = 1 sin 9 



(27) 



Lfc^oT, I tl (23) ~ (27) & $. k & Z> t 



t ft -5 o 5£ (28) „ x 0 fa h x Ml ft tz M. *S ifiS £ * IrJ z 
IZ m £ ft 5 a* Sr ^ LTV>5o 



f = 3 0 0 m m , 0 = 1, 0 = 4 0° <7) ±.§ "<? & 3 0 

m 1 8 B tt , it (28) OfctH-IlClV>fc > 81 - 8 2 

t zOli^^t^©f, r <7> O 8 1 - 62 i z OMffi 

tt , (5 # iS a £ * V) . L ^ t , x = 0 tf> £ £ 0 /£ £ ii «9 , x 

©Iftt*t; 5 l -82 # ^ IrJ fi Be *p ft & «J i~ 5 «fc 9 K Jfc 

5 o o £ <9 , L\ b <D m & fa b . 5 1 - « 2 li , z t x a* ^ 

ffc^WI$HfcJt0iJJSi:^-7iry h Jg <b ft 5 1 Kk it "C ^ £ ft 
5 o 

51 - 52 = kz + A(x) ■•• (29) 

r. £. -e , (28) (29) sfcteiSfei-ctsrott, ft 

ft f i tt ^ z , x a* + £ »w /h £ v» a> e> -e t> *> .5 0 & & , k 



6i - 62 = F 



2P(L - z) (tan 2 6 - 1) + 2{ (L - z) 2 - (P 2 - x 2 )> tan 6 
(L - z)2 + 2P(L - z) tan 0 + (P 2 - x 2 ) tan 2 6 



(28) 



& K s Z (O «fc 0 (28) c7> !&[ fit ft H I- £ 9 , 81 - 6 
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it (28) it T x = 0 t L X It % L fc & * & & 5fi fiU L fc £ 
^ © i t t* 5 „ * ^ t 7 t «^ h 5 T* ^ $ ^ 5 A (x) 

, z = ofx^^ft$tfci:t©n - 62 © n- 31 « -e * •) 

, IB l 8 0 I- * t J: 5 I- ft 5 . 

£ fc , S§ 1 9 El , x % 0 j&> b 5 m m (D ffl X fa Wl I® ^ ^ \\L 

£ It tcWi & , (28) S H- I L fc 6 1 - 5 2 , (29) 

^ T' If | I fc H - 62 ©i^^t^Wt'fcSo (29) it 

# e a, ^ x (c: ^ m £ ti ft vn je ibi it -c s ^ t a* # ^ 5 „ 

ft \Z , — ^iil© J: 5 l: f = 3 0 0 mm, 0 

= 1, 8 = 10° ©ft, it (29) i» b # ft fc « 1 - 62 £ 

% (28) * ^ ft j|L fe « 1 - 62 © i A 5 fi , z=±5 

0 0 jn m "C - 0 . 1 5 /i m t 4 5 , x (CL f$ 

ffiSi*- 0 . 0 3 % T* fe -5 o 

llli, ! i:xi>?)« tiftio-C, it (28) , 
z = { (61 - 62) - A(x) } / k -(30) 

co M \~ m $ z- h , : © fc * 6 i - 62 © z l;^t5#I 

m m m. m n % + o . o 3 / o . 347 = 0. o 8 6 % t ft 5 

# , C ©S3! -H#3S/m-*fe;t^3tt0n::JK*5 

t> © -e -5 o 

r o ;j* H , H i 0 !S 4 0 9 f li , ^Tst-J^O)'*?* — ? k 

L T , »«Il/yX 4 0 5 , 4 0 6 ©I^Eif , & fflF * 0 
, ft «I b , c©)t«a(^t5it^Se^ft*Hii, it 

(28.) tiSi/^aU-i/ay^^Jt^J^l/k, 7 -fc 
5» h 5 A (x) /5* & * <9 , it (3 0) i^+^ftiS«S-ejA 

«6 ffl (x^|p)±5mmJ^_h, z ^ fa ± 0 . 5 m m £A _h ) {do 
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fc & 5 o 

& *5 , ^ (3 0) -P«)t7t y HA (x) £r ffl "C IE 5£ 

J: 94£i2£n<5l£;|&#4 o i ± © |i 1 x ^ t ^ 4 o i <d m 

£ z I: J; 9 f ft L * ^ J; 5 I: t t ft T 5 , 

L f: o T , r © J: ^ lu t lx li\ Y«i*-f6]{c#ibRl^{cL 
fc^7 v -v ? 4 0 2 ± <D & & 4 0 1 |:*t U m^TtM^I^^ 

Is X 4 0 3 tit ©»/h)tiS:f t53fel7 U^f 4 0 4 2r Ifi 

gb, ^ ffc 4 0 i^Sitt*3fe(lfcali*tU«BSrtTfe*»!:ro 

- ^ t e fc' it I ^ 1 1 b , c _b t£ . * ji?ii»lfcuj'X4 

05, 406^^LTCCDT>T^ir^-^407, 4 0 8 £ 

ei l , * aa r u >r 4 0 4 <z> n # @ /h # m & n m % n & 

B \s Is X 4 0 3 ?:Io T«^*4 0 l±<DytmafabffiJ£9S. 
X 4 0 5 % 406^rjlo-CCCD7^^-feV-^407 % 40 

52 its I:, tt'h*I®#tn i:i*fl:i6 l , 62 a> 

— & 55 iH 5fc (30) ifflv>ttttt*4 0 1 i»Ix©S?S 
a»e>0>HS3z«r||fflL, :©i 5 4»ff fc*I7 l/'f 4 0 4 
<D ± X <D & /Jn 3fe K & MS & Jfe *T L t£ h ft p r i T* , ft 4 

0 1 J: 3t I 7 ^ ^ 4 0 4 CMfitS 1 7^^#<7>ii;£ifJ;£ 

1 t *5 ^ T L fc Nf ^, "C , * ^ - is 4 0 2^¥i^«?iO£>g 
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)-r- r-fc- I* -h DCr r&/£ 1-4- w -f- r^rl I "** izts 1 VA* /T} ^7 V ^ (7^) 

11 JS C fc S 8f *T i >7 IPJ ^ a L/ ^ fA ^ / ^1 ^ u -> 




± yfill ?P ir 
cr (H'J Ac 


-ut, s r — _ \ . i i T i- tA -yrt* 4s{w /Jr >i r\ i 1— /T^k HTr- 'reT 4Et? RH 

»fTT5iiti9^ w 4 o l x ur £ *a lis 




rwj o (R'J At 






i ^ 

1 A?x VJ \m 


-V vflll *=4=* 21 yfc? / -7 J^. „ /I 0 O i> -7^ 3*? I *T* ^ <7~) 


yflrl 

fJVJ 


An. iV?% i^— 


50 o <£ 5 L /C b ^ <- ^ t iwj c w'j At 




M fS T* 




> 


* 4R O 
3K OP DP 


sr\ -a* rtn Ffc i toi ziy -4—' jl /eG rdri /t^ r±j -r* 3#§6r r7~^ vflll TtT £f 
09 rWi S n A S 1L T O W Fl ^ T ^ ^ ^ ^ ifl'J *c A* 






rfc 45 PJ pff (T} ^ vSU 7p" ^ 




v — C_ /J V. 




I- 


^; i/> ^ 








*3 , -h J6 L fc * ft ^ ffi -C , *STM 4 0 


4 




» /h * l e D^acii^ic^^fiafe^ytfcw^ovN 


X 


/J* 




1/ 


iJ^ ^fe 




id & i@ 




h 




H l ***A'/W55- - eifiLt, ^ & ± "0 x 


m 


fSj ^ 




o $ h \Z. 




T 


is j * m 


^fc^, #i?ay*yt- (PSD) ¥ & m 


X 





m t£ ^ ^ ^ X- # 5 o 
( sb 5 o m m r* m ) 

, X^ — v J 5 0 2±{d^g$n^)o r (Z) ij . ^ f - 5 0 
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2 «: „ '>/j:< uy»jiri ( m. m t m sc u ft ) (c^®j^Bg{- 

ft o T ^ 5 o 

r. <D X T — i? 5 0 2 _b <D #t ^ ft 5 0 1 {^ML*t^l/^X5 

o 3^Etuv^o rcDM^i^^X5 0 3 «, fffi PS ^ ^ f + 
tf> ^3 fly r- v ir ^ h y y * !/yX5:Iv>TV^„ 

& ft 1£ 5 o 4 t {I 3fe f — J* * zf V v 9 5 0 5 ^EI Mm 

U V X 5 0 3 jglr 5 O 6, 5 0 6 ' \Z ft L X ^ -5 o 

^ L T , »(ft$tlfc»«!l^^^5 O 3 ©ttBil 5 0 6 , 5 0 

6 ' 0 9 *)iS 5 0 6 Id # A* '< y 3; 7 — 5 0 7 ?r Id I L t 

5 0 ^ 7-5 o 7iJ> I ffi 5 o 6 « I 41 i> 5r 

i: LtHfiiiriCifco t^t, ^<z>|HligG{c:J;i9|S^^5 0l 

ffitcm^i-aS'j^TfcSr^^WHfci-LTv^o * ^ . r <t> 

5 1 50ld?i|^|i]i-tLt^'5o 

#A*/<y <7-5'0 7 l:*}^ It 3 !) ^ - h V X 5 0 8 

^^Lt^-fy^t - K 5 0 9 ^ ^ It T ^ 5 o 

— 2r , ^#JU-^X5 0 3<7)IS®5 0 6 K*£ffcU'>' 

X5 l OSrSBMb, r<7>ijigitU'>'X5 l 0 © t i 5 l l i5f 
I: 7 - ;i/ K 1/ y X 5 1 2 £ SS ffi L T 5 „ :©7^ - K 
w^X5 i 2 fit N ffe u ^ X 5 i o££-j&£ixfcBtJ£f$V'^ 

Xt Ltf ffltS *f^l^vX5 0 3CQBlap5 0 6 ' 

- ©IS^ffi 5 i 3 I: li , ±®a * W b L t t 1/ - ^ u 

^ X 5 1 4 , 5 1 5 Srffii L, :ftbt/^-^>X51 



WO 98/51993 



PCT/JP98/02160 



39 

4, 5 15KlJ:9^-f^**5 1_6, 5 1 7 _k \Z. X # y V & 

^^rtuP — <£> 3fe ^ # t£ 2: # L T ^ -5 „ 

L tf> L r , rci^i^l^^t, u - f f t - K 5 

t^fT^^ot^/V/W 57—5 0 7 t 5 W $ H , £ b 
, <H # tT — A ^ / U y 9 5 0 5 -CgSt ^tlfct , 1 / 4 fefi: 

t£ 5 o 4 * s is l . *t u ^ x 5 o 3 oisti^i*-eft 

S5NA©lR^)ti: LT«tf^5 0 1 m ffi <D ft ft 05 fit g X 
wt^hyy^fc**$ii5. r tf> fig b , # / 5 9 
— 5 0 7 as|H]te£;ft,<5£, rcDH]te^{cjcs;u:-c^^^5 0 1 

- # , t ^ * 5 O 1 ^ E t* S W ^ n )fe li > f v X 5 

03. 1/4&S1S5 0 4, fiJtl^-AX^y j/ ^ 5 0 5 S: 
m L > ^^i^^X5 1 0 «fc 9 ffi 5 1 1 lc ;|ft # £ , -fc 

5 l 7 ± ;* # y H L t I It ^ 5 a 

r ©i^ , -fc X — ^ U ^ X 5 1 4, 5 1 5^£j-4&u>X 
5 O 3cDBltS5 0 6 ' S: 7 — K V V X 5 1 2 t^^^>- 
X 5 l Ol£j;<9&f£Lfcig$:f2ffi5 i 3fc:£|i£*LTV>5r 
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